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inputting the sound of tlie voice of ttie user of ^e apparatus ; recorded instrumental sound reproducing 
means (50b,50d,R3, ; and mixing and amplifying means (70) for mixing and amplifying signals from 
thie vocal sound input device (60) and from the recorded instrumental sound reproducing means 
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signals from a recorded vocal sound reproducing means (50a,50c,Ri,R2), adjustment means 
(90a,90b,90c) being provided for adjusting the relative intensity of signals which are transmitted to the 
mixing and amplifying means (70) from the vocal sound input device (60) and from the recorded vocal 
sound reproducing means (50a,50c,Ri,R2). 
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APPARATUS FOR REPRODUCING AND AMPLIFYING SOUND 



The present invention relates to an apparatus for 
reproducing and amplrfymg sound. 

Although the invention is not so restricted, it 
reiates more particularly to an apparatus adapted to 
be used for a "kara-oke" (literally "empty orchestra") 
perfonnance in which a singer is accompanied by a 
taped recording. The latter is nomfially of an orchestra 
in which there is no singer and which is therefore 
"empty". 

According to one aspect of the present invention, 
there is provided apparatus for reproducing and 
ampliiying sound comprising a vocal sound input 
device for inputting the sound of the voice of the user 
of the apparatus ; recorded instrumental sound repro- 
ducing means ; and mixing and amplifying means for 
mixing and amplifying signals from the vocal sound 
input device and from the recorded instrumental 
sound reproducing means characterised in that the 
mixing and amplifying means Is also anranged to 
receive signals from a recorded vocal sound repro- 
ducing means, adjustment means being provided for 
adjusting the relative intensity of signals which are 
transmitted to the mixing and amplifying means from 
the vocal sound input device and from the recorded 
vocal sound reproducing means. 

Preferably the apparatus is a portable apparatus 
comprising casing means provided with a speaker 
and with the recorded instrumental sound reproduc- 
ing means, the recorded vocal sound reproducing 
means, the mixing and amplifying means and the 
adjustment means ; the casing means being provided 
with the vocal sound input device at a position sub- 
stantially spaced from said speaker. 

Preferably, the casing means has a manually 
grippable portion by means of which the apparatus is 
handled, the casing means being of elongated shape 
and the manually grippable portion extending longitu- 
dinally thereof, the vocal sound input device and the 
speaker being disposed adjacent opposite ends of the 
casing means. 

The adjustment means may comprise a switch 
which is operable to prevent the input to the mixing 
and amplifying means of signals from the recorded 
vocal sound reproducing means. 

The adjustment means may also comprise a vari- 
able resistor for varying the relative intensity of sig- 
nals inputted into the mixing and amplifying means 
from the recorded vocal sound reproducing means 
and from the recorded instmmental sound reproduc- 
ing means. 

The apparatus may be adapted for use with a 
recording containing a plurality of musical items with 
gaps therebetween ; the apparatus comprising a drive 
motor for driving the said recording ; a starting signal 
generating means for producing a starting signal to 



start a scanning of the recording ; and a detecting cir- 
cuit, operative upon receiving a said starting signal, to 
detect in the course of said scanning a non-signal or 

5 a low level condition of the output from the recorded 
instrumental and vocal sound reproducing means and 
thus to produce a detection signal indicating a gap in 
the recording, there being motor stopping means for 
stopping the supply of power to the drive motor in res- 

10 ponse to a said detection signal. 

Preferably there are drive control means which, 
when in an operative state, ensures that the motor, 
when the latter is also operative, drives the recording 
at a fast forward or a fast rearward speed, the motor 

15 stopping means stopping the drive motor in response 
to a said detection signal at a time when the drive con- 
trol means is held In its operative state. 

There may be a detection completion sound 
generating circuit for producing an audible indication 

20 that a said detection signal has been produced. 

According to another aspect of the present inven- 
tion, there is provided apparatus for reproducing and 
amplifying sound comprising recorded sound repro- 
ducing means for reproducing sound from a recording 

25 containing a plurality of items with gaps therebet- 
ween ; a drive motor for driving a said recording 
tiirough the recorded sound reproducing means ; a 
starting signal generating means for producing a start- 
ing signal to start a scanning of the recording ; and a 

30 detecting circuit, operative upon receiving a said start- 
ing signal, to detect in the course of said scanning a 
non-signal or a low level condition of the output from 
the recorded sound reproducing means and thus to 
produce a detection signal indicating a gap in the 

35 recording characterised by motor stopping means for 
stopping the supply of power to the drive motor In res- 
ponse to a said detection signal. 

In its preferred form the apparatus of the present 
invention may be used by a singer to provide a "kara- 

40 oke" performance while holding the apparatus In one 
hand- Moreover, in its preferred form, the apparatus 
provides a compact miniature and lightweight "kara- 
oke" music set which reproduces and amplifies audio- 
sound from an audio-recording medium, and which 

45 simultaneously amplifies singing sound from ihe user. 

The apparatus may comprise a circuit system 
having an instant pop-up function for reproducing a 
vocal sound using a sound multiplex recording 
medium, and a circuit system and a mechanism hav- 

50 ing a music tune selecting function and an automatic 
tune heading setting function. 

Thus, the apparatus of the present inventton may 
be constituted by a portable audio reproducing and 
amplifying apparatus which enables the so-called *ka- 

55 ra-oke** set to be held by one hand, and also to be 
miniature and lightweight the apparatus having an 
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auxiliaiy voice function such that vocal sounds by a 
professional singer or the like can be reproduced 
through an incorporated speaker if the user forgets s 
the words of a song being sung. 

In the preferred apparatus, a music reproducing 
signal and a vocal reproducing signal are amplified by 
and issued from the speaker through the mixing and 
amplifying means, and there are provided further, a io 
signal intensify changing means for changing at least 
the Intensity of a vocal sound reproducing signal fed 
to the mbcing and amplilying means by external mani- 
pulation of a volume knob or the like, and a signal in- 
tensity setting means for forcibly setting the intensity is 
of a vocal sound reproducing signal fed to the mixing 
and amplifying means to a predetermined value after 
disabling the signal intensity changing means at the 
time of external manual operation of a push button or 
the like. A vocal sound which cannot be normally per- 20 
ceived can be instantly heard due to adjustaent to the 
signal intensity changing means, by operating the sig- 
nal Intensity setting means so as io set the intensify 
of a vocal sound reproducing signal to a certain value. 

Further, the present invention also relates to a 25 
device for automatically stopping a drive motor for a 
reproducing device upon completion of setting a 
heading of a tune. That is, there may be provided an 
Inter tune gap detecting circuit, an initiation signal 
generating means for generating a signal for initiating 30 
a tune "intnD-scan" operation at the time of a manual 
operation of a high speed fopArard feed or high speed 
rearward feed during a reproducing mode, and a 
motor stopping circuitforstopping thesupply of power 
to the drive motor for the vocal sound reproducing 35 
device in association with a detection signal from the 
inter tune gap detecting circuit. Upon completion of a 
tune introscan operation, the drive motor may be elec- 
trically stopped without forcibly releasing the locking 
condition of a high speed fonvard or rearward feed 40 
mechanism. Accordingly, battery power can be saved 
due to a reduction in the consumption of current. 

Heretofore, a "kara-oke** system (or set) has com- 
prised, in general, a reproducing device for reproduc- 
ing a tune (instrumental) recorded on a vocal sound 45 
recording medium such as a magnetic tape, an optical 
disc or the like ; a microphone for inputting vocal 
sound from a singer ; a mbcing and amplifying device 
for combining a tune signal from the reproducing 
device with a vocal sound signal from the microphone 50 
and amplifying tiie thus combined signal ; and a 
speaker for converting the thus amplified signal Into 
sound waves. Although the reproducing device and 
the mbcing and amplifying device are sometimes 
integrally incorporated with each other (being dis- 55 
posed in a single unit housing), the microphone for 
picking up external sound and tiie speaker as a sound 
amplifying means are constituted as separate inde- 
pendent devices, respectively. It is preferable that the 
reproducing device can select several tunes succes- 



sively, and can reproduce them with a high quality, 
and It is desirable that the microphone is a miniature 
and lightweight wireless portable microphone which 
can smoothly follow a singing pose of a person. 
Accordingly, it is necessary that these devices are for- 
med as separate structures, respectively having the 
necessary functions. 

However, among those who enjoy "kara-oke" 
music, some want it to be available readily in any 
place. However, a conventional "kara-oke" music sys- 
tem requires a very large installation space as a 
whole, and in many cases cannot be easily moved. 
That Is, the conventional "kara-oke" music system 
has a very large size and a very great weight of many 
Kg. Consequently, an adult person can move it only 
with difficulty. Accordingly, it is difficult to make the 
system portable since it is mainly In general of a sta- 
tionary type. Even though the "kara-oke" music sys- 
tem can be moved to a new installation place, 
connection between electrical cords or the like and 
adjustments are Inevitable. 

Any attempt to make a "kara-oke" music system, 
portable encounters many design difficulties, and it is 
indispensable to make the reproducing device, the 
microphone and the speaker miniature and light- 
weight and to integrate them in one unit. The 
apparatus must also have a "kara-oke" music function 
which can amplify vocal sound from a singer and 
reproduce the sound of a tune, simultaneously. In an 
arrangement in which the reproducing device, the 
microphone and the speaker are united together while 
being made miniature and lightweight, the positional 
relationship between the microphone and the 
speaker, the distance therebetween, the directivity 
and the like should be taken into consideration in 
order to reduce as much as possible a howling 
phenomenon caused by a feed-back of amplified 
sound from the speaker to the microphone. Further, 
such a portable "kara-oke" music system requires a 
power source battery since the user wants to perform 
"kara-oke" music even in a place where no external 
power source is available. Accordingly, it is necessary 
to ensure a reduction in the power consumption of the 
Incorporated power source. Further, in many cases, 
hand books of songs are prepared normally in the 
place where a conventional stationary type "kara-oke" 
music system Is Installed In order that a person who 
does not remember the lines of a song can perform 
"kara-oke" music while looking at one of the hand 
books. However, in the case of a portable "kara-oke" 
music set, a hand book of songs is not always avail- 
able, and accordingly there Is liable to be an interrup- 
tion in the singing of a song since a singer may forget 
a part of the lines of the song during singing. Accord- 
ingly, a person who has no confidence in himself of 
remembering the lines of a song tends to hesitate to 
perform. Therefore, with a "kara-oke" music set hav- 
ing no singing assisting means, "kara-oke" music can- 
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not be adequately performed. Accordingly, the inven- 
tion enables a "kara-oke" music set to have a vocal 
sound assisting function, instead of a handbook of s 
songs. 

In its preferred fomi, in the apparatus according 
to the present invention, there is provided the follow- 
ing positional relationship of the main components. 
That is, in a miniature unit type structure having a io 
speaker, a vocal sound reproducing device, a grip- 
ping section and a vocal sound input section, the 
speaker is stored in a casing body at one of, for 
example, an upper position and a lower position 
thereof, and the main parts of the vocal sound repro- 1S 
ducing device are disposed in the casing body at the 
other position, such as a position which Is on the 
upper side, the lower side, one of both sides or the 
rear side of the speaker, or in a casing integrally incor- 
porated with the casing body. The gripping section Is 20 
composed of at least one or two parts which are coup- 
led and Integrally incorporated with the casing body, 
or the casing. Further, the vocal sound input section 
is coupled to the gripping section, the casing body or 
the casing integrally therewith. In such a positional 2S 
arrangement, the vocal sound input section is 
arranged at a position which Is sufficienfJy spaced 
from the speaker to prevent howling. 

In a portable vocal sound reproducing and 
amplifying apparatus having such a positional 30 
arrangement, the vocal sound reproducing device 
may be constituted as a sound multiplex reproducing 
apparatus comprising a vocal sound reproducing cir- 
cuit and a tune reproducing circuit having a singing 
accompanlmentfunction, and may lurther comprise a 35 
mixing and amplifying means, a signal intensify 
changing means and a signal Intensify setting means. 
The mixing and amplifying means may mix a vocal 
sound reproduction signal from the vocal sound repro- 
ducing circuit and a tune reproduction signal lirom the 40 
tune reproducing circuit, and may amplify the same. 
The signal intensify changing means may change at 
least the intensify of a vocal sound reproduction signal 
fed to the mixing and amplifying means in association 
with an external manual operation, Futher, the signal 45 
intensify setting means may disable the signal inten- 
sify changing means in association with an external 
manual operatlon,and may then set the intensify of a 
vocal sound reproduction signal fed to the mbcing and 
amplifying means forcibly to a predetermined value. so 
The signal intensify changing means may adjust the 
intensify of the vocal sound reproduction signal so as 
to set a balance between a vocal sound volume and 
a tune sound volume. 

When, for example, a human voice from a singer 55 
Is introduced through the vocal sound input section, a 
loud sound which is obtained by amplifying the sing- 
ing sound, a vocal sound (a vocal by, for example, a 
professional singer) and a tune sound may be mixed 
and may be put out from the speaker. If the vocal 



sound volume is decreased by adjusting the signal in- 
tensify changing means, the so-called "kara-oke** 
music perfonnance in which the vocal sound, the loud 
sound and the tune sound are mixed together Is 
realized. In such an arrangement, if a singer forgets, 
for example, a part of the lines of a song so as to have 
no self-confidence to continue his singing, when the 
signal intensity setting means is energized through an 
external manual operation, the signal intensify adjust- 
ing means for adjusting the intensify of a vocal sound 
reproduction signal is disabled, and then the intensify 
of the vocal sound reproduction signal is reset to a 
predetermined value, and accordingly, a vocal sound 
is also put outfrom the speaker. Therefore, tiie singer 
can continue his singing while copying the vocal 
sound. 

The signal intensify changing means is com- 
posed of, for example, a first signal intensify attenuat- 
ing means for variably attenuating the intensify of a 
vocal sound reproduction signal, and a second signal 
intensify attenuating means for attenuating a tune sig- 
nal reproduction signal fed to the mixing and amplify- 
ing means. The amplification factors of signals fed to 
the mixing and amplifying means may be changed re- 
spectively, but first and second signal intensify 
attenuating means are preferably used since their 
arrangements are simple. The first and second 
attenuating means may be anranged separately from 
each other, but with the purpose of reducing num- 
ber of components It Is preferably constituted by a 
single variable resistor. 

The signal intensify setting means may be com- 
posed of a switch means for cutting off signal attenu- 
ation made by the first signal attenuating means. In a 
specific arrangement, the switch means Is connected 
in series to a slider of the single variable resistor which 
is the signal intensify changing means, if this switch 
means is of a push button fype, the manually operable 
part of the push button Is desirably positioned on the 
gripping section or In an area In the vlclnify of the grip 
section, in which a thumb of the user can manipulate 
the push button, since this improves operabiiify. 

Further, with the purpose of reducing the con- 
sumption of power upon release from locking of afeed 
mechanism system for the recording after completion 
of a tune "Intro-scan" or scanning operation, there 
may be used an initiation signal generating means for 
generating a signal for initating a tune "intro-scan" 
operation at tiie time of a high speed forward feed 
operation or a high speed rearward feed operation 
during reproduction mode, an inter tune gap detecting 
circuit for detecting a non-signal condition or a low 
level condition of a reproduction signal from the vocal 
sound reproducing device in association with the deli- 
vered operation Initiation signal, and a motor stopping 
circuit for stopping the supply of power to a drive 
motor for the vocal sound reproducing device in 
accordance with a detection signal from the inter tune 
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gap detecting circuit. 

In the known arrangement, a lock condition of a 
mechanism for the high speed forward feed operation 5 
and high speed rearward feed operation has been 
forcibly released by a solenoid plunger or the like 
when an inter tune gap detection signal is delivered, 
however, in the arrangement according to a prefered 
feature of the present invention, although the iq 
mechanism Is held in its locked condition as it is, the 
Incorporated motor stopping circuit cuts ofF the supply 
of power to the drive motor so as to electrically and 
directly stop the same. Accordingly, no substantial 
current is consumed tor stopping the motor upon the is 
stopping of a tune scanning operation, and accord- 
ingly, it is possible to save the power of an incorpo- 
rated power source. 

in the above-mentioned condition, in order to 
surely transmit data at the completion of a tune "intro- 20 
scan** operation to a singer or the like, there is pro- 
vided a detection complete sound generating circuit 
for issuing an alanm sound or an artrficial voice from 
the above-mentioned speaker in accordance with a 
detection signal from the inter tune gap detecting cir- 25 
cuit The initiation signal generating means may be 
composed of, for example, an AND circuit consisting 
of a first switch means opened and closed in associ- 
ation with a high speed forward feed operation and a 
second switch means opened and closed in associa- 30 
tion with a high speed rearward feed operation, these 
switches being of a leaf type. Further, as a pushing 
member for each leaf type switch, there may be pro- 
vided a projection fonned on the rear side of a push 
button switch for each mode selecting lever. Although 55 
the drive motor may be automatically stopped after 
completion of a tune scanning operation, the high 
speed forward feed or high speed rearward feed oper- 
ation mechanism system is held in its locked condi- 
tion, but the initiation signal generating means Is In its 40 
active condition. Accordingly, there is provided a 
means for stopping the continuation of generation of 
the initiation signal for initiating a tune scanning oper- 
ation- In the specific arrangement of this means, there 
may be added a start lever for releasing the locked 4S 
conditions of a high speed forward feed operation 
selecting !ever,and returning them into only a repro- 
ducing mode. Furtiier, a push button may projectfirom 
a casing body fitted on an engagement member of the 
start lever, which is for restarting the reproducing 50 
mode by one step motion to tiie push button. 

In a sound multiplex reproducing apparatus incor- 
porating a vocal sound assisting function relating to 
the above-mentioned arrangement, the signal inten- 
sity changing means may adjust the intensity of a ss 
vocal sound reproduction signal, and as a result, the 
balance between a vocal sound volume and a tune 
sound volume may be set. In this condition, when for 
example, a voice from a singer is introduced into the 
vocal sound input section, an amplified singing sound 



and the vocal sound (vocal by, for example, a profes- 
sional singer) and a tune sound are mixed and issued 
from the speaker, if the vocal sound volume is dec- 
reased by adjusting the signal intensity changing 
means, the so-called "kara-oke" music operation in 
which the amplified singing sound and the tune sound 
(instaimental) are mixed together, can be achieved. 
In this anrangement, if the slngerforgets, for example, 
a partof thelinesof asong and has no self-confidence 
to continue his singing, when tiie signal intensity set- 
ting means is enengized through external manipu- 
lation, the signal intensity changing means for 
adjusting the intensity of a vocal reproduction signal 
is disabled, and accordingly, the intensity of the vocal 
sound reproduction signal is reset to a predetermined 
value, so that the recorded vocal sound is also issued 
from the speaker. Thereby, the singer can continue 
his singing while copying the recorded vocal sound. 

Further, in the automatic tune scanning device, 
since the motor stopping circuit is used for stopping 
the supply of power to the drive motor for the vocal 
sound reproducing device in association with a detec- 
tion signal from the inter tune gap detecting circuit, 
when an inter tune gap detection signal is issued, the 
locked condition of the mechanism for the high speed 
forward feed operation or the high speed rearward 
feed operation is not released forcibly by a solenoid 
plunger or the like, but the internal motor stopping cir- 
cuit directiy stops the drive motor while the above- 
mentioned mechanism is held in its locked condition 
as ft is. Accordingly, upon completion of a tune scan- 
ning operation, no excessively large current is con- 
sumed for driving the mechanism, and accordingly, it 
is possible to save the power of the incorporated 
power source or the like. 

The invention is illustrated, merely by way of 
example, in the accompanying drawings, in which 
Figure 1a is a front view illustrating the exterior of 
a first embodiment of an apparatus for reproduc- 
ing and amplifying sound according to the present 
invention ; 

Figure 1b Is a right side view illustrating the 
apparatus shown in Figure 1a ; 
Figure 1c Is a perspective view Illustrating the 
apparatus shown in Figure la, as viewed obli- 
quely in front of the same ; 
Figure 1d is a perspective view illustrating the 
apparatus shown in Figure la, as viewed obli- 
quely from the rear of the same ; 
Figure 2 is a perspective view illustrating the 
apparatus of Figure la in actual use, when grip- 
ped by a singer carrying out a "kara-oke" perform- 
ance ; 

Figure 3 is an exploded perspective view illustrat- 
ing a casing structure of the apparatus of Rgure 
la; 

Figure 4 is a partially sectional side view illustrat- 
ing the positional relationship between an Incor- 
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porated speaker and a microphone section in the 
apparatus of Figure la ; 

Figure 5a is a sectional view illustrating a micro- s 
phone section structure in detail for the apparatus 
of Figure 1a; 

Figure 5b is a sectional view illustrating another 
microphone structure in detail farthe apparatus of 
Figure la; io 
Figure 6 is a perspective view Illustrating the rela- 
tionship between a sponge protector member and 
a cap in the microphone section in the apparatus 
of Figure 1a ; 

Figure 7 is an oblique view illustrating an opening 15 
and closing cover in the Figure la apparatus, the 
cover being shown in its open state ; 
Figure 8 Is a perspective view illustrating the said 
opening and closing cover which is hinged to a 
casing body by means of a synthetic resin hinge ; 20 
Figure 9a is a front view illustrating the exterior of 
a second embodiment of an apparatus for repro- 
ducing and amplifying sound according to the pre- 
sent invention ; 

Rgure 9b is a right side view illustrating the 25 
apparatus shown in Figure 9a ; 
Figure 9c is a perspective view Illustrating the 
apparatus shown in Figure 9a, as viewed obli- 
quely in front thereof ; 

Figure 9d Is a perspective view illustrating the 30 
apparatus shown In Figure 9a, as viewed obli- 
quely from the rear thereof ; 
Figure 9e is a perspective view illustrating the 
apparatus of Figure 9a as viewed obliquely from 
the rear thereof from another direction ; 35 
Figure 9f is a bottom view illustrating the 
apparatus of Figure 9a ; 

Figure 10 is an exploded perspective view Illus- 
trating a casing structure of the apparatus of Fig- 
ure 9a ; ^0 
Figure 11 is a perspective view illustrating the 
relationship between a sponge protector member 
and a cap in a microphone section of the 
apparatus of Figure 9a ; 

Figure 1 2 Is a sectional view illustrating the struc- 45 
ture of the microphone section of the apparatus of 
Figure 9a In detail ; 

Figure 13a Is a front view illustrating a large 
diameter resilient leg section attached to the bot- 
tom surface of the apparatus of Figure 9a ; so 
Figure 13b is a perspective view illustrating the 
said large diameter resilient leg section ; 
Figure 13c is an exploded front view illustrating a 
small diameter resilient leg section attached to 
the bottom surface of the apparatus of Figure 9a; 55 
Figure 13d is an exploded perspective view illus- 
trating the said small diameter resilient leg sec- 
tion; 

Figure 14 is a partial view illustrating the configu- 
ration of the attachment of the said small diameter 



resilient section to the casing body ; 

Figure 15 is a front view illustrating tiie standing 

stability of the apparatus of Figure 9a ; 

Figure 16 is a perspective view illustrating an 

opening and closing cover of the apparatus of 

Figure 9a, the cover being shown in its open 

state; 

Figure 1 7 Is a sectional view illustrating the open« 
ing and closing configuration of the said cover ; 
Figure 18a is a perspective view illustrating a con- 
struction having slit holes which are formed in the 
rear surface of the casing body of the apparatus 
of Figure 9a ; 

Figure 1 8b is a sectional view illustrating the said 
slit hole structure ; 

Figure 19 is a circuit block diagram Illustrating a 
typical basic circuit arrangement of the apparatus 
of the present invention ; 
Figure 20 is a perspective view illustrating a 
thumb manipulation method by which a push but- 
ton member of a vocal assisting switch and a 
volume adjusting knob are operated while the 
gripping section of the apparatus Is being held by 
one hand ; 

Figure 21 is a circuit block diagram Illustrating 
both an electronic circuit system for an automatic 
tune "Intro-scan" operation starting device and 
basic circuit of the apparatus shown in Figure 19; 
Figure 22 is an exploded perspective view Illus- 
trating a tape deck which may be incorporated in 
the apparatus of the present invention ; and 
Figures 23a to 23f are substantially plan views of 
the tape deck respectively, for illustrating lock 
and unlock operations In association witii button 
manipulation of the tape deck. 
Temns such as "left** and "right" and "upper" and 
"lower" as used in the description below, are to be 
understood to refer to directions as seen in the 
accompanying drawings. 

First Embodiment 

A portable apparatus 1 for reproducing and 
amplifying sound according to a first embodiment of 
the present invention, whose external appearance Is 
Illustrated in Figure 1. is constituted by a compact 
arrangement having certain predetenmined maximum 
external dimensions, that is, an overall height of 283 
mm including projections, a width of 97 mm and a 
depth of 128 mm, and a weightof 640g including a dry 
battery. The apparatus 1 is roughly composed of an 
apparatus body section or casing body 12, a gripping 
portion 14 and a microphone section 16. The 
apparatus body section 12 is composed of a vocal 
sound medium storage section 120 for a tape cas- 
sette stored in a substantially rectangular paral- 
lelepiped body casing 12a and a speaker storage 
section 1 30 which Is positioned below the vocal sound 
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medium storage section 120. It is to be noted that a 
tape deck or the like for reproducing vocal sound, 
which will be described Fater, is stored on the rear side s 
of the vocal sound medium storage section 120. 

Push button members 120a, 120b, 120c, 120dfor 
push button switches, and volume knobs 130a, 130b 
project from the casing side surface of the vocal 
sound storage section 120. The push button member io 
120a is for stopping the feed of a magnetic tape, the 
push button member 120b for fast-feeding the mag- 
netic tape, the push button member 120c for rewind- 
ing the magnetic tape, and the push button member 
1 20d for playing the reproduction of a vocal sound sig- is 
nal recorded on the magnetic tape. Further, the 
volume knob 130a Is for adjusting the echo of the 
microphone sound and the volume knob 130b Is for 
adjusting the balance between the microphone sound 
volume and the tape reproduced sound volume. 20 

The grip section 14 and the microphone section 
16 which Is integrally Incorporated v/ith the grip sec- 
tion 1 4fonin a substantially cylindrical body, the micro- 
phone section 16 being positioned In this cylindrical 
body. Further, leg parts 132a, 132b project from the 25 
left and right sides of the bottom surface of the 
apparatus body 12. 

A manual operating section 18 Is provided on the 
side surface of the cylindrical casing between the grip 
section 14 and the microphone section 16, The man- • 30 
ua! operating section 18 is provided thereon with a 
knob 18a for a slide switch, and with rotary volume 
controls 18b, 18c positioned above and below the 
knob 1 8a. The knob 1 8a is adapted to change over the 
operation mode between the mode in which the 35 
apparatus is used as a "kara-oke" ("empty orchestra") 
music set and the mode In which It is used only as a 
loudspeaker for making the sound inputted into the 
microphone louder. The volume control 18b Is for 
adjusting the balance between the vocal sound 40 
volume and the musical perfomriance sound volume 
when using a sound multiplex magnetic tape. The 
volume control 18c is for adjusting the volume of the 
microphone sound. The cylindrical grip section 14 is 
coupled Integrally to the apparatus body section 12 by 4S 
means of upper and lower coupling parts 10a, 10b. 
Between the grip section 14 and the apparatus body 
section 12, there is defined a through space 15 which 
enables the grip section 14 to be gripped relatively 
freely. 50 

The above-mentioned miniature and lightweight 
apparatus 1 is used In the way shown in Figure 2. That 
is, when used in the "kara-oke" or "empty orchestra" 
mode, the grip section 14 is held by one or both hands 
so as to carry the apparatus 1 , and a song is sung into ss 
the microphone section 16, the singer being accom- 
panied by the taped music of the "empty orchestra" so 
as to produce a quasi-professional effect. Since the 
apparatus is miniature and lightweight, the apparatus 
1 can be carried suitably for a singing pose, similar to 



that employed when an ordinary wireless microphone 
is used. 

Figure 3 is an exploded perspective view illustrat- 
ing the casing of the apparatus. The casing of the port- 
able audio reproducing and sound volume increasing 
apparatus 1 is mainly composed of a plastics body 
casing 12a, a plastics right half 14a and a plastics left 
half 14b- Accordingly, the assembly thereof can be 
facilitated. The right and left halves 14a, 14b are 
assembled integrally together by means of a screw 
Si. The body casing 12a Is assembled to the thus 
obtained assembly by means of screws S2, S3. The 
body casing 12a has an opening and closing cover 
144 which is attached thereto and which can be 
opened and closed freely in the vertical direction 
through the intenmediary of a plastics hinge 142, 
When the cover 144 is closed, a tape cassette storage 
chamber 146 is maintained in an air-tight condition. A 
speaker 132 (Figure 4), which will be described 
below, is disposed in the speaker storage section 130 
in the body casing 12a, the speaker 132 having its 
front surface covered the.-eover with a mesh-Iiks 
speaker cover 134, A cap (microphone holder) 148 
incorporated with an electret capacitor microphone 
148a is inserted into the upper end part of the cylin- 
drical body which Is formed at the right and left halves 
14a, 14b, and the cap 148 is covered with a sponge 
protector member 1 50. 

As best shown In Figure 1(a). the push button 
members 120a, 120b, 120c, 120d, forthe push button 
switches, ^nd the knobs 130a, 130b projectfrom the 
side surface of the body casing 12a. Although a 
miniature planar manual operating section composed 
of touch svwtches and the like can be used in the 
apparatus, the latter is more difRcuit to see and use. 
If the apparatus is used in the dark, such a miniature 
planar manual operating section is hardly visible. The 
use of push button members which project from the 
side surface of the casing to a certain extent is more 
suitable since they can be easily recognized due to 
the difference in dark and bright contrast Further, the 
push button members 120a, 120b, 120c, 120d and the 
knobs 130a, 130b have different colours so as to be 
highly distinguishable during use. 

Figure 4 is a side view showing the positional 
relationship between the speaker and the microphone 
section In the apparatus. The miniature speaker 132 
has a relatively powerful magnet 132a which is 
located in the speaker storage section 130 and is 
positioned in the lower section of the apparatus body 
12. The miniaturization of the speaker 132 is required 
for the portability of the apparatus. In order to obtain 
a sufficient speaker sound volume during the use of 
"kara-oke", such a powerful magnet 132a Is important 
in order to reduce power consumption. Although the 
use of the powerful magnet 132a for a small size 
speaker 132 Increases the total weight of the 
apparatus, so as to make It somewhat more difficult 
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to hold in one hand and somewhat less portable, 
nevertheless the entire apparatus can be made light- 
weight by making the other components lightweight 
and by reducing the number of necessary compo- 
nents. The fact that the speaker storage section 130 
is positioned in the lower part of the apparatus body 
section 12 and, further, that a relatively heavy magnet 
132a is used is advantageous in the lowering of the 
centre of gravity of the elongated apparatus, and as 
mentioned later, this enables stationary stability and 
standing stability to be obtained. 

The cylindrical microphone section 16 Includes 
the above-mentioned cap 148 which is provided in Its 
top part with the capacitor microphone 148a. The 
direction of the pressure receiving area (directivity) of 
the microphone 148a is set along the axis of the 
microphone section 16. Accordingly, the centre axis 
of the directivity of the capacity microphone 148a and 
the centre axis of the directivity of the speaker 1 32 are 
orthogonal to each other. The position of the capacitor 
microphone 148a is In the uppermost part of the 
apparatus, the position of the speaker 1 32 being in the 
lowermost part of the apparatus, and the distance 
therebetween is about 24 cm. The reason why such 
a positional airangement Is adopted is to prevent 
howiing. The longer the said distance, the greater is 
the degree of prevention of howling. However, a long 
distance between the microphone 148a and the 
speaker 132 causes the apparatus to have a large 
size so that the apparatus is not handy, and accord- 
ingly, the distance should naturally be limited to a cer- 
tain degree. Further, the directivity of the capacitor 
microphone 148a is most preferably in the direction 
opposite (Le. at an angle of 1 80 deg.) to the directivity 
of the speaker 132. Accordingly, the microphone sec- 
tion 16 may be fixed so as to be inclined rearwardly 
to, for example, tiie grip section 14, or the position of 
the capacitor microphone 142a itself may be 
changed. 

The relative positional relationship of the compo- 
nents required for a portable type miniature and light- 
weight "kara-oke" music set similar to the apparatus 
described above Is such that the speaker section is 
fixed before the grip section and the microphone sec- 
tion, and the microphone section is desirably above 
the grip section while the speaker and the microphone 
section are spaced from each other by a distance 
which prevents the occurrence of severe howling. The 
microphone section may be positioned either before 
or behind the gripping section, but it should preferably 
not be arranged before the speaker section. The cas- 
ing body serving as a speaker box, In which the 
speaker section is disposed, may also store the vocal 
sound reproducing device at another position. Alter- 
natively, this vocal sound reproducing device may be 
disposed in a casing integrally incorporated with the 
casing body. Accordingly, by sacrificing the external 
appearance, the speaker section may be positioned 



before the storage section for the vocal sound repro- 
ducing device. In such a positional arrangement, the 

5 grip section Is integrally incorporated witii the storage 
section for the vocal sound reproducing device, and 
the microphone section is integrally incorporated at 
either the grip section or the upper or lower section of 
the vocal sound reproducing device. However, a 

10 microphone adapted for use in "kana-oke** is usually 
rod-like since it is preferably held by one hand in order 
to feel at ease. 

Accordingly, as shown in Figure 4, In this emtw>- 
diment, it is arranged that the grip section 14 and the 

15 microphone section 16 are connected together In a 
rod-like shape. With this positional relationship, howl- 
ing which is caused by an increase in the volume of 
the sound (outiet sound) directed outwardly of the 
mesh-like cover 1 34 from the speaker 132 can be sub- 

20 stantially eliminated. However, even with tills 
anrangement, there is the problem that the speaker 
storage section 130 communicates with the inside of 
the microphone section 16 within tiie casing through 
the intenmediary of the coupling parts 10a, 10b 

25 although they are very small, and accordingly, an 
increased sound from the speaker 1 32 is fed back as 
an internal sound to the capacitor microphone 148a. 
The Inside of the coupling part 10a is hollow, which is 
therefore effectively used for the passage theret- 

30 hrough of the wiring from the microphone, and further, 
the inside of the coupling part 10b is also hollow since 
the wiring from the power source is led therethrough. 
It is to be noted that an empty space in the inside of 
the grip section 14 is used as a battery storage section 

35 (which is not shown). Accordingly, the speaker sound 
is likely to be fed back to tiie microphone 148a through 
these coupling parts 10a, 10b, as indicated by the bro- 
ken line arrow shown in Figure 4. Not only does the 
speaker sound propagate through a space in the cas- 

40 ing but the speaker also causes secondary vibration 
of the casing Itself. This vibration of the casing also 
reaches the microphone section 16, possibly causing 
the occurrence of howling. 

Accordingly, in the apparatus there is employed 

45 a speaker sound feed-back preventing structure as 
shown in Figures 4 and 6 in order to prevent howling. 
That is, as shown in Figures 4 and 5(a), the cap 148 
is fitted on a slightly reduced diameter end part 152a 
of a cylindrical casing 152, and the capacitor micro- 

60 phone 148a Is attached to tiie top part of the cap 1 48. 
A perforated partition plate 154 is formed integrally in 
the cylindrical end part 162a. Under the partition waif 
1 54 there are disposed a sound shield plate 1 55 in the 
form of a perforated metal disc (made of iron) and a 

55 lower sound absorbing member 156 made of rela- 
tively high density foamed plastics material (foamed 
urethane). The sound absorbing member 166 has 
excellent elasticity while exhibiting a positioning func- 
tion for the sound shield plate 155. Further, an upper 
sound absori^ing member 157 made of relatively high 
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density foamed plastics material (foamed urethane) is 
disposed above the partition plate 1 54. The wiring 158 
is led outfrom the capacitor microphone 148a through s 
an aperture 154a in the partition plate 154 and an 
aperture 1 55a m the sound shield plate 155. It is to be 
noted that a felt member 158 is bonded to the press- 
ure receiving surface of the capacitor microphone 
1 48a- Feed-back sound propagating in the direction of io 
the anrow in F^ure 5(a) is absorbed at first by the 
lower sound shield member 156 to a certain degree. 
Further, vibration energy which propagates through 
the casing is thermally absorbed by the sound shield 
plate 1 55 which has a high specific gravity. Feed-back 15 
sound waves leaking through the apertures 155a, 
154a are absorbed by the upper sound absorbing 
member 1 57. Accordingly, howling caused by feed- 
bad^ sound in the casing and vibration can be preven- 
ted as far as possible. 20 

Figure 5(b) is a sectional view illustrating another 
speaker sound feed-back preventing structure, 
instead of the above-mentioned structure. In this 
structure, although a relatively large specific weight 
iron disc is also used as a sound shield plate 1 55', no 25 
aperture similar to the aperture 154 shown in Figure 
5(a) is formed in this plate. Accordingly, the wiring 1 58 
is led through a gap between the peripheral surface 
of the sound shield plate 155' and the inner periphery 
of cylindrical end part 1 52. With the above-mentioned 30 
sound shield plate 155 having the aperture 154a, as 
shown In Rgure 5(a), It has been required to carefully 
position the wire so as to prevent it from making con- 
tact with the edge of the aperture 154a. Should there 
be such contact with each other, a slight vibration of 33 
the wiring 158 caused by a feed-back sound wave 
would be transmitted to the upper part of the sound 
shield plate 155, Accordingly, with the structure 
shown in Figure 5(b), the sound shield plate 155' hav- 
ing no aperbire is set on a node-like step member 40 
154'. 

Figure 6 is a perspective view showing the rela- 
tionship between the sponge protector member 150 
and the cap 148. The sponge protector member 150 
is made of relatively low density foamed plastics ma- 4s 
terial (foamed urethane), and is formed therein with a 
cap fitting recess 150a. The sponge protector mem- 
ber 150 is adapted to relieve the application of exces- 
sive sound pressure upon the pressure receiving 
surface of the capacitor microphone 148a. At the so 
pressure receiving surface of the capacitor micro- 
phone 148a which is ^xed in a circular hole in the top 
part of the cap 148, a felt member 158 is bonded as 
described above, which Is also adapted to relieve the 
application of excessive sound pressure. The upper 55 
part of the cap 148 has a substantially dome-like 
shap@; and is formed therein with elongated holes 
148c and circular holes 148b extending radially from 
the capacitor microphone 148a as a centre, both 
kinds of holes being ananged alternately with respect 



to one another. The reason why these holes are so 
formed is that an excessively high sound wave from 
a singer is prevented from being reflected from the 
upper surface of the cap 148. This prevents obstruc- 
tion to the vibration of the pressure receiving surface 
of the microphone, and so that the feed-back sound 
propagating to the microphone from the inside of the 
casing Is dispersed, whereby to prevent the occurr- 
ence of howling. 

Figure 7 is a perspective view showing the open- 
ing and closing cover of the apparatus opened, and 
Figure 8 is a perspective view illustrating the plastics 
hinge for the opening and closing cover, on an 
enlarged scale. 

The opening and closing cover 144 has a trans- 
parent window 144a through which one can see the 
remaining anmount of a tape to be played. The cover 
144 is connected to the body casing 12a defining the 
tape cassette storage chamber 146 by means of the 
plastics hinge 142. The reason why the resin hinge 
142 is used is to aim at reducing the number of com- 
ponent and making the apparatus light-.veight After 
a tape cassette 146a has been loaded in the tape cas- 
sette storage chamber 146, and the cover 144 has 
been closed, the tape cassette storage chamber 146 
is held in a completely air-tight condition. The speaker 
storage section 130 serving as a speaker box has a 
relatively small acoustic space when the speaker 132 
is disposed therein. If the acoustic space is made 
larger, the speaker storage section 130 would inevit- 
ably have a large size. Accordingly, the increase of 
the speaker storage section 130 is naturally limited to 
a certain degree. Further, if the acoustic space is 
small, the sound quality in matters such as sound 
development, profundity or the like deteriorates. 
Therefore, in the apparatus, the remaining space in 
the tape cassette storage section 146 is effectiveiy 
used as an auxiliary sound acoustic space while pre- 
venting, as far as possible, the space of the speaker 
storage section 130 from increasing. That is, a com- 
munication hole 132a is formed In a part of the parti- 
tion wall 132 separating the speaker storage section 
130 from the cassette storage chamber 146. Accord- 
ingly, the communication hole 132a allows the tape 
cassette storage chamber 146 in which the tape cas- 
sette 146a is loaded, to serve also as an acoustic 
space. It is therefore possible to obtain a reproduced 
sound having a relatively high sound quality despite 
the fact that the apparatus is compact 

As shown in Figure 1(d) and Figure 2, a plurality 
of slit holes 136 are formed on the rear side of the 
body casing 12a. That is, the entire surface of the 
speaker storage section 130 is covered with the 
mesh-like cover 134 while the rear surface of the 
speaker storage section is formed therein with the 
plurality of slit holes 136. The reason forthe formation 
of the plurality of slit holes 136 is that a singer who 
grips the grip secSon 14 by one hand can hear his 
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vocal sound increased by the speaker. The dimen- 
sions and the number of the slit holes 136 should be 
carefully considered so as to prevent the occurrence 
of howling because an increased sound coming from 
the grip section 14s!de, if it is excessive, possibly acts 
as a feed-back sound transmitted to the microphone. 
The slit holes 136 have a dissipating action for heat 
generated from Internal electronic parts. Further, in 
this apparatus, several nanrow silt holes 136 are for- 
med, and a fabric (which is not shown) is mounted on 
the inside thereof In order to prevent dust or the like 
from entering through the silt holes. 

Second Embodiment 

A portable apparatus 2 for reproducing and 
amplHying sound according to a second embodiment 
of the present invention will be described herein- 
below. As shown in Figure 9, which shows the exter- 
nal structure of the apparatus, the apparatus 2 also 
mainly has a compact size, similar to the apparatus 1 
of the first embodiment. Thus the apparatus 2 has, as 
its maximum external dimensions, a height of 300 
mm, a width of 100 mm and a depth of 121 mm, the 
total weight of the apparatus being 700g, Including dry 
batteries. The apparatus 2 also mainly has an 
apparatus body 22, a grip section 24 and a micro- 
phone section 26 which are united together. The 
apparatus body section 22 is composed of a vocal 
sound mediumstoragesectlon220fora tape cassette 
stored in a substantially rectangular parallelepiped 
body casing 22a and a speaker storage section 230. 
Push button members 220a, 220b, 22Qc. 220d, 220e 
for push button switches and volume rotary discs 
230a, 230b project through the casing side surfece of 
the vocal sound medium storage section 220. The 
push button member 220a is for stopping the feed of 
a magnetic tape, the push button member 220b for 
fast-feeding the magnetic tape, the push button mem- 
ber 220c for rewinding the magnetic tape, the push 
button member 220d for playing the reproduction of a 
vocal sound signal recorded on the magnetic tape, 
and the push button member 220e as a start/stop 
pushing button memberfor returning a tape to a repro- 
duction mode after completion of the "intro-scan" of a 
selected tune. Further, the volume rotary disc 230a is 
for adjusting an echo of the microphone sound, and 
the volume rotary disc 230b is for adjusting the 
balance between the microphone sound volume and 
the tape reproduced sound volume. Each of the 
volume rotary discs 230a, 230b has an exposed sur- 
face having an area greater tiian that of a finger of an 
adult person, the surface having a semf-spherical pro- 
jection m and a semispherical recess n formed the- 
reon. Each of tiie knobs 130a, 130b in the first 
embodiment should be rotated while holding the knob 
between the tiiumb and theforegingerwhen itls mani- 
pulated. On the contrary, the above-mentioned rotary 



discs 230a, 230b can be easily rotated by only one of 
the five fingers when it is manually operated, and con- 

5 sequentiy it can be used more easily. Furtiier, a 
volume rotary disc 230c provided on the other casing 
side surface, as a vocal sound/music peiformance 
sound volume adjusting rotary disc for adjusting the 
balance between a vocal sound and a music perform- 

10 ance sound upon reproduction of a sound multiplex 
tape, is also formed thereon witii a semispherical pro- 
jection m and a semispherical recess n. The push but- 
ton member 230d for a push button switch positioned 
below the rotary disc 230c is a vocal sound muting 

15 push button member for decreasing a vocal sound 
volume while increasing a music performance sound 
volume when use is being made of a normal tape hav- 
ing a vocal song recorded thereon, rather than a 
sound multiplex tape. It is to be noted that an input 

20 jack 230e is provided with an A.C. adapter during use 
of an external power source. 

The grip section 24 and the microphone section 
26 which is integrally incorporated with the grip sec- 
tion 24 form a substantially cylindrical body, the micro- 

25 phone section 26 being positioned on the top of this 
cylindrical body. Further, resilient leg parts 232a, 
232b project from the left and right sides of the lower 
part of the speakerstorage section 230, and a resilient 
leg part 232c projects from the bottom part of the grip 

30 section 23. A manual operating section 28 is provided 
on the side surface of the cylindrical casing between 
the grip section 24 and the microphone section 26. 
The manual operating section 28 is provided thereon 
with a push button member 28b for a vocal sound 

35 assist switch for issuing a vocal sound from a tape 
only when it is continuously pushed for a long time. 
The virtually cylindrical grip section 24 is coupled 
integrally to the apparatus body section 22 by means 
of upper and lower coupling parts 20a, 20b. Between 

40 the grip section 24 and the apparatus txxJy section 22, 
there is provided a through space 25 which enables 
the grip section 14 to be relatively freely gripped. 

Figure 10 is an exploded perspective view illus- 
trating the casing of the apparatus 2. The casing of the 

45 portable audio reproducing and sound volume 
increasing apparatus 2 Is, as in the first embodiment, 
mainly composed of a plastics body casing 22a, a 
plastics right half 24a and a plastics left half 24b. The 
right and left halves 24a, 24b are assembled Integrally 

so together by means of a screw Si .The body casing 22a 
is assembled to the thus obtained assembly by means 
of screws S2 to S5. The body casing 22a has an open- 
ing and closing cover 244 which is laterally operable. 
When the cover 244 Is closed, a tape cassette storage 

ss chamber 246 is held in a complete air-tight conditton. 
A speaker (which is not shown), similar to that des- 
cribed in the first embodiment, is disposed in the 
speaker storage section 230 in the body casing 22a, 
the speaker having its front surface covered by a 
mesh-like speaker cover 234. A cap 248 incorporated 
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with a capacitor microphone is inserted In the upper 
end part of the cylindrical body which is formed of the 
right and left halves 24a, 24b united to each other, and 
the cap 248 is covered with a sponge protector mem- 
ber 250. As shown fn Figure 9(b), the grip section 24 
is not of a cylindrical shape having a uniform diameter, 
but it has a bulged part 24a which fits the palm of a 
human hand and which is accordingly easily held. A 
battery cover 24b is attached to the outer surface of 
the grip section 24, and batteries 24c are disposed 
inside the grip section 24. 

Figure 1 1 1s a perspective view showing the rela- 
tionship between the sponge protector member 250 
and the cap 248- The sponge protector member 250, 
simiiarto the sponge protectormember150 in the first 
emfcHDdiment, is made of relatively low density foamed 
plastics (foamed urethane), and is fomied therein with 
a cap fitting recess 250a. The capacitor microphone 
248a is fitted in a circular hole in the top part of the cap 
248. A felt member 258 is bonded to the pressure 
receiving surface of the capacitor microphone 248a. 
The upper part of the cap 248 has a substantially 
dome-like shape, and Is formed therein with two kinds 
of elongated holes 248b, 248c extending radially from 
the capacitor microphone 248a as a centre, both 
kinds of elongated holes being arranged alternately of 
one another. The reason for providing these elon- 
gated holes 248b, 248c, which are similar to the elon- 
gated holes 148b and the circular holes 148c In the 
first embodiment. Is that an excessive volume of 
sound lirom somebody singing is prevented from 
being reflected by the upper surface of the cap 248, 
so that the vibration of the pressure receiving surface 
of the microphone is not hindered. Thus a feed-back 
sound propagating to the microphone from the inside 
of the casing is dispersed so as to prevent the occum- 
ence of howling. In this embodiment, the elongated 
holes 248c are formed, instead of the circular holes 
148c In the first embodiment, in order to set the nu- 
merical aperture In the dome-like upper part of the cap 
248 to a large value. Further, the height h of the dome- 
like part is set to a value which is greater than that of 
the cap 148 In the first embodiment, thereby to enh- 
ance further the above-mentioned effect. 

The cap 248 is fitted on a slightly reduced diame- 
ter end part 252a of the cylindrical casing 252 of the 
microphone section 26. An Inner peripheral groove 
252b isfomned in the cylindrical end part 252a, and is 
fitted therein with a sound shield plate 255 which is a 
metal disc (made of iron}. An upper sound absorbing 
member 257 made of relatively high density foamed 
plastics material (foamed urethane) is disposed on 
the upper side of the sound shield plate 255. The 
sound absorbing member 257 has excellent elasticity. 
Four node-like partifson walls 259a to 259d are Integ- 
rally Incorporated with the cylindrical casing 252 
below the Inner peripheral groove 252b. The four 
node-like partition walls 259a to 259d are anranged 



parallel to the positioned sound shield plate 255, the 
partition walls 259a to 259d defining therein wire pas- 

6 sage openings 260a to 2e0d which are positioned at 
opposite furthest positions on the diameter thereof, or 
alternately between those adjacent thereof. A wiring 
member 261 from the capacitor microphone 248a is 
led through passages between the upper sound 

10 absorbing member 258 and the Inner surface of the 
casing and between the sound shield plate 255 and 
the inner surface of the casing, and then is led mean- 
dering through the wire passage openings 260a to 
260d. A part of a feed-back sound wave propagating 

15 from the speaker (which is not shown) advances In the 
direction of the arrow in Figure 12. The greater part of 
the propagating sound wave is reflected or blocked by 
the node-like partition wall 259a. However, a part 
thereof is attenuated gradually through the wire pas- 

20 sage port 260a, and comes outfrom the final wire pas- 
sage opening 260d. Then it reaches the sound shield 
plate 255. However, a substantial part of the propa- 
gating wave is decayed by the four partition wall struc- 
ture, that IS by a labyrinth strjcturs. When the 

25 propagating wave reaches the sound shield plate 255 
which has a large specific gravity, the sound wave 
energy is absorbed, and is dissipated as heat. A part 
of the feed-back sound leaks to the upper side of the 
sound shield plate 255, but it is absorbed by the sound 

30 absorbing member 257. Accordingly, the volume of 
the feed-back sound coming to the capacitor micro- 
phone 248a becomes very slight, so that howling 
caused by a feed-back sound propagating through 
the inside of the casing causes no substantial prob- 

35 lem. The partition wall structure or the labyrinth struc- 
ture in this embodiment is formed integrally with the 
cylindrical casing 252, and accordingly, the number of 
components is reduced by comparison with that of the 
structure of the microphone section in the first embo- 

40 diment 

As shown in Figure 9, the resilient leg parts 232a, 
232b, which have a diameter of about 1 cm, project 
from the left and right sides of the lower part of the 
speaker storage section 230, Moreover, tiie resilient 

45 leg part 232c, which has a diameter of about 3 cm, 
projects from tiie bottom pari: of tiie grip section 24. 
Accordingly, tfie apparatus 2 can be set in a stationary 
posture with a three point support configuration as 
shown in Rgure 9(f). The apparatus 1 In the first 

50 embodiment also has the integrally formed leg parts 
132a, 132b, and accordingly, it may be set with three 
point support configuration by these two leg parts 
132a, 132b and by the bottom part of the grip section 
14. However, the stationary stability and the self- 

55 standing stability of the apparatus 1 are inferior to 
those of the apparatus 2 since the bottom part of the 
grip section 14 makes contact with the surface of a 
table or tiie like under a surface contact condition and 
since a casing made of hard materials is brought into 
direct contact with the surface. With the arrangement 

12 
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m the second embodiment in which the resilient leg 
parts 232a, 232b, 232c are attached, without being 
integrally incorporated, with the casing, the stationary 
stability and the standing stability can be improved. 
The large diameter resilient leg part 232c is made of 
rubber, and is composed of a part-spherical member 
233a projecting outside of the casing, a reduced 
diameter part 233b held between the split edges of the 
casing, and a removal prevention part 233c located In 
the casing, as shown in Figures 13(a) and 13(b). The 
small diameter resilient leg parts 232a, 232b are also 
made of rubber, and as shown in Figures i3(c) and 
13(d), each of the leg parts has a resilient member 
235 composed of a part-spherical member 234a pro- 
jecting outside of the casing, a reduced diameter part 
234b held between the split edges of the casing, and 
a removal prevention part 234c located in the casing. 

The resilient member 235 is fomned therein with 
a hole in which a core member 234d is fitted. The core 
member 234d Is made of a steel pipe and is fomied 
in its peripheral surface with a zig-zag spilt 234f. The 
reason for using this zig-zag split 234f Is that it gives 
a suitable strength to the resilient member 235 since 
in Itself it has low durability and Is likely to be damaged 
In view of its small diameter. Further, the zig-zag split 
234f fonned in the core member 234d also has an 
anchoring function for preventing the core member 
234d coming away from the resilient member 235, 
and can give an additional slight resiliency to the core 
member itself. Thus, the provision of the zig-zag split 
234f is useful in this regard. 

With this leg part structure, when the apparatus 2 
is positioned, bumping drags transmitted from the 
contact surfiaces of the leg parts can be elastically 
relieved, and accordingly the risk that the bumping will 
affect electronic parts in the apparatus can be 
reduced. Consequently, it is possible to really provide 
an apparatus which has a tow Allure rate and a high 
durability- Further, since the frictional coefficient be- 
tween the rubber leg parts 232a, 232b, 232c and the 
contact surface is high by comparison with the leg part 
structure in the Urst embodiment, there is less risk of 
slipping of the apparatus 2 Itself, and accordingly it is 
possible to prevent unexpected overtumlng thereof as 
far as possible. 

For example, as shown in Figure 15, even though 
the apparatus 2 is slightly inclined, the apparatus 2 
Itself has a tendency to recover to its upright standing 
posture with a tumbler action, due to not only the 
above mentioned three pointsupport and slipping pre- 
venting function but also to a low centre of gravity 
positioning because of its relatively heavyweight. The 
recovery force can effectively prevent the apparatus 
2 from overturning, and accordingly it is possible to 
reduce the possibility of damage or the like thereof. In 
particular, if a "kara-oke" performance is earned out In 
darkness, the apparatus 2 itself is sometimes not 
dearly visible. Even in such a case, however, the 



apparatus 2 can be easily set on a table or the like 
without having to use particular care and this enables 

5 the apparatus 2 to be satisfactorily used. 

Figure 16 is a perspective view showing a state 
in which the opening and closing cover has been 
opened. A tape cassette 260 is loaded into the tape 
cassette storage chamber 246, as shown. Even when 

10 the tape cassette 260 has been so loaded, additional 
space exists in the tape cassette storage chamber 
246. The storage chamber 246 Is also functioning as 
an extension of a speaker acoustic space, similar to 
the cassette storage chamber 146 in the first emtKidi- 

15 ment. The partition wall 232 separating the speaker 
storage section 230 from the cassette storage cham- 
ber 246 is formed therein with communication holes 
232a, 232b at opposite ends thereof. Further, a chas- 
sis 262 separating the tape cassette storage chamber 

20 246 from a deck storage chamber 30 (refer to Figure 
10) in which a rear side tape deck and an electronic 
part packaged board are stored, isfonmed therein with 
openings 262a, 262b. The communicating holes 
232a, 232b and openings 262a, 262b allow the extra 

25 space in the tape cassette storage chamber 246 in 
which the tape cassette is loaded to serve also as an 
acoustic space for tiie speaker. 

Figure 17 is a sectional view showing a state In 
which the opening and dosing cover has been 

30 opened and closed. A pair of support parts 262a integ- 
rally incorporated with the chassis 262 and a pair of 
support parts 244a of the opening and dosing cover 
244 are coupled together by a pin 244b, and accord- 
ingly the cover 244 can take a mid-opening position 

35 as indicated by the one-dot chain line in Figure 1 7 and 
a fully open position indicated by the two-dot chain 
line in the same figure. The cover 244 Is Integrally 
incorporated with a spiral arm 244c which passes 
through a through-hole 262b formed in the chassis 

40 262, having its front end part entering into the deck 
storage chamber 30. A one-turn torsion spring 270 is 
hooked at opposite ends respectively in a hooking 
hole 232b formed in the partition wall 232 on the deck 
storage chamber side 30 and in a hooking hole 244d 

45 formed In the front end part of the spiral arm 244. 
Under the action of the torsion spring 270, a self-ope- 
ning-and-ciosing force for the cover 244 can be 
obtained. At the mid-opening position as indicated by 
the one-dot chain line in Figure 17, tiie torsion spring 

50 270 falls Into Its dead point condition. From this con- 
dition, if the cover is slighfly moved In the direction of 
the arrow A, the cover 244 is automatically opened to 
the full open position as indicated by the two-dot chain 
line, while if the cover 244 is moved slightly in the 

55 direction of the arrow B, the cover is automatically 
closed to a closed position as indicated by the solid 
line. Accordingly, the cover 244 Is always held at 
either the closed position Indicated by the solid line or 
the full open position indicated by the two-dot chain 
line. 

13 
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With this cover opening and closing mechanism, 
the tape cassette can be loaded and unloaded without 
holding the opening and closing cover with one hand 
during loading and unloading of the tape cassette 
260, and accordingly, the apparatus 2 can be easily 
handled during loading and unloading of a tape cas- 
sette. In the first embodiment, the apparatus 1 should 
be held In its substantially horizontal posture during 
loading and unloading of the tape cassette since the 
opening and closing cover is operated under the 
gravitational force. However, in the apparatus 2 of the 
second embodiment, the cover can be held in its open 
position even though the apparatus is positioned in 
any posture, since the cover is not dependent upon 
the gravitational force, and accordingly, the apparatus 
2 can be easily used. Further, a part of the spring wire 
of the torsion spring 270 which passes through the 
hooking hole 244d serves as a resilient stopper when 
the cover Is opened. 

As shown in Figures 1 8(a) and 1 8(b} and in Figure 
1 0, a plurality of silt holes 236 are formed on the rear 
side of the body casing. These slit holes 23S allow a 
singer who grips the grip section 24 with one hand to 
hear his song which has its sound volume Increased 
by the speaker, similar to the slit holes 136 in the first 
embodiment Further, they give a heat radiation 
elTecL The one difference from the first embodiment 
is that the slit holes 236 are fomied so as to be direc- 
ted downwards (toward the lower coupling part 20b), 
as shown in Figures 18(a) and 18(b), This airange- 
ment prevents the sound from the speaker from 
propagating towards the microphone 248a so as to 
prevent occurrence of howling as far as possible. 

Figure 19 is a circuit block diagram showing a 
typical basic circuit arrangement for the portable 
apparatus for reproducing and amplifying sound 
according to this embodiment of the present inven- 
tion. With the apparatus In this embodiment, either a 
sound multiplex tape cassette or other normal tape 
cassette (Le. a tape cassette recorded also with vocal 
sound) can be used. Of course.a tape cassette on 
which musical tunes alone are recorded for a "kara- 
oke" performance can also be used. An explanation 
will be made hereinbelow of the circuit arrangement 
of the apparatus when used with a sound multiplex 
tape cassette as one example. 

Similar to a known "kara-oke" apparatus, the 
apparatus shown in Figure 19 is also composed of a 
sound reproducing system 50, a vocal sound input 
system 60 for inputting the sound of a singer, a mixing 
and amplifying system 70 and aspeaker 80 as a trans- 
ducer. The parts 50, 60, 70 are disposed in the vocal 
sound medium storage section 120 or 220, while the 
speaker 80 Is disposed in the speaker storage section 
130 or 230 which Is spaced therefrom. The sound 
reproducing system 50 includes a vocal sound repro- 
ducing magnetic head 50a and a music tune repro- 
ducing magnetic head 50b which are attached to the 



tape deck. The magnetic heads 50a, 50b are 
an'anged to produce signals derived respectively from 

s a vocal track and from an orchestral or Instrumental 
track on the tape used. A reproduced weak vocal 
sound signal from the magnetic head 50a is amplified 
by a pre-amplifier 50c, and is fed to the mixing and 
amplifying system 70 through resistors R,, R2. 

io Further, a reproduced weak music tune or instrumen- 
tal signal from the magnetic head 50fa is amplified by 
a pre-amplifier 50d, and Is fed to the mixing and 
amplifying system 70 through the resistors R3, R4. The 
vocal sound input system 60 for the inputting of the 

iS vocal sound from the singer includes the capacitor 
microphone 248a, a pre-amplifier 60a for amplifying a 
weak input vocal sound signal, a volume control 60b 
and a resistor R5, and the amplified signal Is fed to the 
mixing and amplifying system 70 through the volume 

20 control 60b and the resistor R5. The mixing and 
amplifying system 70 includes a sound volume adjust- 
ing control 70a (linked to the volume adjusting dial 
28a) and a power amplifier 70b as a driver for the 

r%n 

oiiiciii oi^Ts ^yK^arwi ou. 

25 After the sound multiplex tape cassette has been 

loaded into the tape cassette storage chamber 246, 
when the play (reproducing) push button member 
220d is pressed (refer to Figure 9(c)), the tape runs so 
as to effect the reproducing mode, the reproduced 

30 music tune signal derived itom the tape are mixed 
together at a connecting point Po between the resis- 
tors R2. R4, and accordingly reproduced sound (vocal 
sound and music tune sound) from the sound multip- 
lex tape issues from the speaker 80. When a singer 

35 sings a song at the microphone section 26, his vocal 
sound is inputted through the microphone 248a, and 
then the sound of the singing, which has been made 
louder, also Issues firom the speaker 80 simul- 
taneously. 

40 As shown in Figure 19, in this embodiment, a 

sound multiplex balance volume control 90a is dis- 
posed between ftie connecting point Pi of the resis- 
tors Ri, R2and the connecting pointPaOf the resistors 
Rsf R4t and a normally closed push switch 90c is dis- 

45 posed between the sliding element 90b of the balance 
volume control 90a and the ground. Let it be assumed 
that the resistance between opposite ends of the 
sound multiplex balance volume control 90a is R, that 
the resistance between the connecting point P^ and 

50 the sliding element 90b is r, that there is a reproduced 
vocal sound signal which is the output of the resis- 
tor Ri and which leaks to the ground and attenuates 
through the resistance value r, and that there is a 
reproduced music tune signal C2 which is the output 

55 of the resistor R3 and which leaks to the ground and 
attenuates through the resistance value R-r. Accord- 
ingly, the balance between the reproduced vocal 
sound signal and the reproduced music tune signal is 
adjusted in dependence upon the position of the slid- 
ing element 90b. If r > R-r, the music tune sound is 
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greater than the vocal sound, or vice versa. Usually 
during a "kara-oke" perfomiance, the vocal sound (I.e. 
the vocal sound from a professional singer derived 
from the tape) is restricted while the music tune or 
taped Instrumental sound is Increased. It is to be 
noted here that the push switch 90c is linked to the 
push button member 28b for the vocal sound assist 
switch shown In Figure 9(c). Accordingly, if this push 
button member 28b is pressed, the push switch 90c 
Is opened. The opening of the push switch 90c breaks 
the connection between the sliding element 90b and 
the ground, and accordingly the attenuation of the 
reproduced vocal sound signal and the reproduced 
music tune signal Cais interrupted, so that not only the 
music tune sound but also the vocal sound are trans- 
mitted from the speaker 80. 

For example, if the singer forgets the lyric lines of 
a song during his singing, and if he continuously 
presses the push button member 28b for the vocal 
sound assist switch for a long time, a vocal sound from 
a professional singer is transmitted from the speaker 
during this time, and accordingly, the singer can con- 
tinue his singing while following this vocal sound. 

Figure 20 is a perspective view showing how the 
push button memberfor the vocal sound assist switch 
or the rotary volume adjusting member is manually 
operated by the thumb while holding the grip section 
by one hand. The rotary volume adjusting member 
28a is located nearer to the grip section 24 than the 
push button member 28b for the vocal sound assist 
switch. The manual force applied to the rotary volume 
adjusting member 28 is in the direction indicated by 
the one-dotchain line anrow Ashown in Figure 20, and 
the manual force applied to the push button member 
28b for the vocal sound assist switch Is In the direction 
indicated by the two-dot chain line an-ow B shown in 
Figure 20. When the rotary volume adjusting member 
28a is turned, the flank of the thumb indicated by the 
one-dot chain line is brought into contact with the 
member 28a while moving the thumb in the direction 
of the onendot chain line arrow A, In such a case,the 
tip of the thumb can hardly touch the push button 
member 28b, and accordingly, there is no possibility 
of unexpectedly pressing the push button member 
28b- This is because the volume adjusting member 
28a serves as a fulcrum, and the tip of the thumb is 
naturally spaced lirom the push button member 28b. 
When the push button member 28b is operated, the 
tip of the thumb presses it in such a case, the flank 
of the thumb makes contact with the volume adjusting 
member 26a. The tip of the thumb moves in the direc- 
tion of the arrow B. Even though the flank of the thumb 
follows this motion so as to press the member 28a, the 
latter is not turned substantially since only a pressing 
force in the direction of the arrow B passing through 
the rotational centre of the member 28a Is effected. 

Contrary to the positional relationship between 
the volume adjusting member 28a and the push but- 



ton member 28b for the vocal sound assist switch, as 
shown in Figure 19, if the push button member 28b for 

5 the vocal sound assist switch is located nearer to the 
grip section 24 than the volume adjusting member 28, 
the above-mentioned operabllity and use facility can- 
not be obtained. In such a case, there is a risk of 
pressing the push button member 28b simultaneously 

10 with the turning of the volume adjusting member 28a, 
and further, the turning of the member 28a by tiie tip 
of the thumb Is very difficult. 

When the push button member 28b for the vocal 
sound assist switch 28b Is pressed, since it can be 

15 hardly pressed by the flank of the thumb, it is pressed 
by the tip of the thumb. Accordingly, it is necessaiy to 
press the push button member 28b after the tip of the 
thumb has been once displaced to a position above 
the member 28a, and accordingly, the operabllity Is 

20 inferior, causing a possible erroneous operation. 
However, with the relationship between the manually 
operated elements shown in Figure 20, no vertical 
shift of the tip of the thumb occurs, and accordingly, 
the operation can be made speedily and surely, 

25 resulting in a low possibility of erroneous operatksn. 
Consequently, the manual operation can be carried 
out even, for example, In daricness without visually 
confinning the positions of the push button member 
28b and the volume adjusting member 28a and the 

30 apparatus It therefore very suitable for use In "kara- 
oke" performances. 

Figure 21 is a circuit block diagram illustrating 
both the basic circuit block of the apparatus shown in 
Figure 19 and an electronic circuit system for an auto- 

35 matic tune "Intro-scan" or scanning operation and 
starting device for locating a desired tune on a tape 
being used. Like reference numerals are used in Fig- 
ure 21 to denote those like parts shown in Figure 19, 
and the description thereof Is abbreviated. 

40 The electronic circuit system for the automatic 

tune scanning operation and starting device, includes 
a scanning or head operation setting starting circuit 
310, a inter tune gap detecting circuit 320 for detect- 
ing a gap between adjacent tunes on the tape, a 

45 detection completion sound generating circuit 330 
and a motor stopping circuit 340. 

The scanning operation starting circuit 310 Is a 
series circuit of leaf switches 31 Oa, 31 Ob which will be 
explained later and which are connected between a 

so state selecting terminal 320a of the Inter tune gap 
detecting circuit 320 and the ground. The two leaf 
switches 31 Oa, 31 Ob are normally dosed, and accord- 
ingly, the state selecting terminal 320a of the inter 
tune gap detecting circuit 320 is at the ground poten- 

55 tial (low potential) so that the inter tune gap detecting 
circuit 320 is held in a stationary state (de-energized 
condition). The leaf switch 310a is opened by being 
pressed with a pressing projection T of the l^st-feed 
push button member 220b, and further, the leaf switch 
310b is opened by being pressed with a pressing pro- 
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jection S of the rewinding push button member 220c. 
When either one of the leaf switches 310a, 310b is 
opened, the state selecting terminal 320a of the inter 
tune gap detecting circuit 320 is at a potential higher 
than the ground potential, and accordingly, the inter 
tune gap detecting circuit 320 is turned into an ener- 
gized condition (active condition). 

The inter tune gap circuit 320 has a so-called ac- 
tive-high circuit arrangement in which a reproduced 
and amplified vocal sound signal from the pre-ampll'> 
fier 50c is inputted through a resistor Re and a capaci- 
tor C, and a reproduced and amplified music tune 
signal from the preamplifier 50d is inputted through a 
resistor Rj and the capacitor C. That is, it receives 
both signals after they have been mixed, and detects 
a non-signal condition or a low level condition be- 
tween the adjacent tunes, and delivers an inter tune 
gap detection signal when it Is detected* The motor 
cfQppjrjg circuit 340 stops the rotation of an electronic 
governor motor M for driving a reel in the tape cas- 
sette 260 using the inter tune gap detection signal 
from the inter tune gap detecting circuit 320 as a 
trigger signal. The detection completion sound 
generating circuit 330 delivers an information signal 
oran artificial vocal sound signal to the power amplify- 
ing device 70a through a resistor Rs, using the above- 
mentioned inter tune gap detection signal as a trigger 
signal. 

An explanation will now be provided of a mechan- 
ism relating to the circuit system of the automatic 
scanning operation starting device. Figure 22 is an 
exploded perspective view illustrating a tape deck 400 
in the device, and Figures 23(a) to 23(f) are schematic 
plan views explaining the lock and unlock operations 
of the mechanism used In association with the manual 
operation of push buttons on the tape deck. The tape 
deck 400 comprises a number of components which 
are assembled on ^e front and rear surfaces of a 
plastics base board 401 , as shown In Figure 22. Reel 
shafts 402, which project from the rear surface of the 
plastics base board 401, are fitted in reel holes in a 
tape cassette (not shown) when the latter is loaded. 
Further, a play lever 404, on which is mounted a head 
assembly 403 including the reproducing magnetic 
head 50a and the music tune reproducing magnetic 
head 50b (see Figure 19), is slidably mounted on the 
plastics base board 401 for movement In directions 
Y+, Y_. The play lever 404 has an engagement mem- 
ber on which the play (reproducing) push button mem- 
ber 220d is mounted. Further, a coil spring 406 acts 
between the play lever 404 and the plastics base 
board 401. The resiliency of the coil spring 406 exerts 
a retum force on the play lever 404 in the direction of 
the an'ow Y+. 

As shown in Figure 23(a), a lower slide plate 407 
and an upper slide plate 408 are attached to the rear 
surface of the plastics base board 401. The lower 
slide plate 407 is slidable In the directions of the 



anrows X*., X., and the resiliency of a torsion spring 
407a exerts a retum force on the lower side plate 407 

5 in the direction of the arrow X_. The upper slide plate 
408 Is slidable on the lower slide plate 407 in the direc^ 
tions of the arrows X,., and fhe resiliency of a coil 
spring 408a exerts a retum force on the upper slide 
plate 408 in the direction of the arrow X.. 

10 An explanation is provided of the automatic "intro- 

scan" or scanning operation with reference to Figures 
21 to 23. At first, as shown in Figure 23(b), when the 
play lever 404 (Indicated by the one-dot chain line in 
Figure 23(b)) Is pressed in the direction of the arrow 

15 a projection 409 thereon pushes a slide plate 41 0 
(indicated by the two-dot chain line in Figure 23(b)) in 
the direction of the anrow Y+, Accordingly, a projection 
411 on the slide plate 410 closes a leaf switch 412, 
which acts as a power switch, so as to supply a power 

20 source voltage to the motor and the circuit system. 
Simultaneously, another projection 413 on the play 
lever 404 presses an Inclined surface of a pawl part 
41 4 of the slide plate 407 so as to move the lower slide 
plate 407 in the direction of the arrow X+, so overcom- 
es ing the spring force of the torsion spring 407a, the 
movement of the lower slide plate 407 being accom- 
panied by that of the upper slide plate 408. Conse- 
quently, the projection 413 is engaged by the pawl 
part 414 so as to lock the play lever 404. In this play 

30 (reproducing) mode, as shown In Figure 23(c), when 
a rewinding lever 415 is pushed in the direction of the 
anrow Y+, so overcoming the spring force of the torsion 
spring 416, the inclined surface of the pawl part 417 
presses a projection 418 on the upper slide plate 408 

35 so that the upper slide plate 408 moves in the direc- 
tion of the anrow Y+, relative to the lower slide plate 
407. This overcomes the spring force of the coil spring 
408a, and accordingly, the pawl part 417 is engaged 
with the projection 418 so as to lock the rewinding 

40 lever 415. The rewinding lever 416 has an engage- 
ment piece 405 on which the rewinding push button 
member 220c is mounted. Meanwhile, during the pro- 
cess of the sliding of the rewinding lever 415 in the 
direction of the arrow Y+, the pressing projection S on 

45 the rewinding push button member220cshown in Fig- 
ure 22 presses one of the contact pieces of the leaf 
switch 310b which is therefore opened. 

When the leaf switch 310b is opened, as shown 
in Figure 21, the inter tune gap detecting circuit 320 

50 is energized (placed In an active condition). During 
reproducing and rewinding modes, since the repro- 
duced vocal sound signal and the reproduced music 
tune signal are inputted to the inter tune gap detecting 
circuit 320, the Inter tune gap detecting circuit 320 

55 detects a non-signal condition or a low level condition 
between the adjacent tunes, and delivers an inter tune 
gap detection signal. When tiie Inter tijne gap detec- 
tion signal is delivered, the motor stopping circuit 340 
stops the rotation of the electronic governor motor M 
for drwing a reel, using ttie inter tune gap detection 
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signal as a trigger signal. Simultaneously, the detec- 
tion completion sound generating circuit 330 delivers 
an information signal or an artificial voice signal to tiie 5 
power amplifying device 70a through the resistor Rb, 
using the inter tune gap detection signal as a trigger 
signal. Accordingly, an Information signal or an artifi- 
cial voice signal Is Issued from the speaker 80. 

Heretofore, in general, when an Inter tune gap io 
detection signal is delivered, a known tape recorder 
converts this signal into a mechanical drive force by 
means of a solenoid plunger or the like so as to 
actuate a release lever or the like In order to release 
the play lever 404 or the rewinding lever 415, thereby is 
stopping the motor M. Upon the start of this solenoid 
plunger, several Amperes of current are consumed 
immediately. Further, although. In some known tape 
recorders, the rewinding mode is electrically locked, 
the consumption of power is still large. However, in 20 
the automatic scanning operation circuit in the 
apparatus described above, in which the motor stop- 
ping circuit 340 stops the motor M internally electri- 
cally with the timing of the generation of the inter tune 
gap detection signal, savings can be made in the large 2S 
current necessary for driving the mechanism of the 
tape deck for the releasing operation. In the portable 
"kara-oke" apparatus described above, battery power 
should be consumed carefully bit by bit for driving the 
speaker and during the rewinding mode, and a long 30 
life of the battery is indispensable. Under such condi- 
tions, the completion of the scanning operation can be 
effected without releasing the mechanism, and the 
cumbersome job of replacing batteries can be- 
avoided. Therefore itis possible to enjoy the useof the 3S 
"kara-oke" apparatus for a long time. 

Next, when the Information sound or the artificial 
voice sound indicating the completion of the scanning 
operation is issued, if the singer pushes a start lever 
420 shown In Figure 23(c) In the direction of the arrow 40 
Y_, so overcoming the spring force of the torsion 
spring 407a, a projection 420 thereon is pressed 
against an inclined part of an opening 422 in the upper 
slide plate 408 so as to move the upper slide plate 408 
in the direction of the arrow X+, and accordingly, the 4S 
engagement between the psvA part 417 and the pro- 
jection 41 8 is released. Therefore, as shown in Figure 
23(d), the rewinding lever 41 5 is returned in the direo 
tion of the anrow Y+ so that the locked condition 
thereof is released. When the rewinding lever 415 is 50 
returned In the direction of the arrow Y+, the pressing 
projection S moves away from one of contact pieces 
of the leaf switch 310b, and accordingly, the leaf 
switch 310b is returned to its normally closed condi- 
tion. Accordingly, since the state selection terminal 55 
320a of the inter tune gap detecting circuit 320 is at 
the ground potential, the inter tune gap detecting cir- 
cuit320 is shifted into the inactive condition. In associ- 
ation with the shift into the inactive condition, the 
stopping action of the motor stopping circuit 340 is 



released, and accordingly, the motor M Is rotated so 
as to go back to the play (reproducing) mode. That is, 
after completion of the scanning operation, the mode 
Is shifted into the play (reproducing) mode only by one 
manual operation for pushing the start lever 420. It is 
not necessary to effect the push-in operation of the 
play lever 404 just after the push-in operation of a 
release lever 425 Accordingly, the operability of the 
start after completion of the scanning operation Is 
satisfactory. The issuance of the information sound or 
the artificial voice sound caused by the push-in oper- 
ation of the rewinding lever 415 indicates the fact that 
it Is a music tune on reproduction or gives the title of 
the previous music tune. Next, when the pressing of 
the start lever 420 is removed, the start lever 420 is 
automatically returned to the condition shown In Fig- 
ure 23(b) by the spring force of the torsion spring 
407a. Accordingly, the play (reproducing) mode Is ret- 
rieved. 

It is to be noted that the start lever 420 has an 
engagement member 428 onto which tiie start push 
button member 220e is fitted. When a fast-feed lever 
430 is pushed in the direction of the arrow Y„, so over- 
coming the spring force of tiie torsion spring 416 from 
the reproducing condition shown In Figure 23(b), an 
inclined part of a pawl part 431 presses a projection 
432 on the upper slide plate 408, and accordingly, the 
upper slide plate 408 is moved In the direction of the 
an-ow Y+, so overcoming the spring force of the coil 
spring 406, relative to the lower spring 407. Therefore, 
the pawl part 431 engages with the projection 432 so 
that the fast-feed lever 430 Is locked. It is to be noted 
that the fast-feed lever 430 has an engagement mem- 
ber 433 onto which the fast-feed push button top 220b 
Is fitted. Meanwhile, during tine process of sliding of 
the fast-feed lever 430 in the direction of the arrow Y+, 
the pressing projection T on the fast-feed button mem- 
ber 220b shown in Figure 22 presses one of contact 
pieces of the leaf switch 310a which is therefore 
opened. When the leaf switch 310a is opened in a 
similar way to the opening of the above-mentioned 
leaf switch 310b, the inter tune gap detecting circuit 
320 Is shifted to an energized condition (active condi- 
tion) so as to carry out the automatic scanning oper- 
ation. After the Information sound or the artificial voice 
sound has been issued from the speaker 80, when the 
start lever 420 is pushed In the direction of the arrow 
Y., so overcoming the spring force of the torsion 
spring 407a, the projection 421 thereon presses the 
inclined part of the opening 422 in the upper slide 
plate 408 so as to move the upper slide plate 408 in 
the direction of theanrowX+. Accordingly, the engage- 
ment between the pawl part 431 and the projection 
432 is released. Therefore, the fast-feed lever 430 is 
returned in the direction of the arrow Y+, as shown in 
Figure 23(f), and accordingly, the locked condifa'on 
thereof is released. When the fast feed lever 430 is 
returned In the direction of the arrow Y^., the pressing 
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projection T moves away from the one of contact 
pieces of the leaf switch 310a which is therefore 
closed. Thereby, the state selection terminal 320a of 5 
the intertune gap detecting circuit 320 is atthe ground 
level so that the inter tune gap detecting circuit 320 is 
shifted into the inactive condition. It is to be noted that 
the Issuance of the information sound or the artificial 
voice sound caused by the pushin operation of the io 
fast-feed lever 430 Indicates that it is the heading of 
the next music tune, jumping over a music tune on 
reproduction. Next, when the pressure against the 
start lever 420 is released, the start lever 420 is auto- 
matically retumed to the condition shown in Figure is 
23(b) by the spring force of the torsion spring 407a, 
That Is, the play (reproducing) mode is retrieved- It is 
to be noted that the start lever 420 has an engage- 
ment member 428 onto which the start push button 
member 220e is fitted. 20 

The release lever 425, which has an engagement 
member 440 onto which the release push button 
member 220a is fitted, is urged in the direction of the 
arrow Y+ by the spring force of a torsion spring which 
is notshown. Further, the release lever 425 has a pro- 25 
jection 441. The upper slide plate 408 and lower slide 
plate 407 have pawl parts 442, 443 against which the 
projection 441 abuts (see Figures 23(d) and 23(f)). 
When the release lever 425 is pushed in the direction 
of the arrow Y_ during the reproducing mode, the pro- 30 
jection 441 presses both pawl parts 442, 443 against 
which it abuts so as to move both the upper slide plate 
408 and the lowersHde plate 407 in the direction of the 
anrow Accordingly, the engagement between the 
projection 413 and the pawl part 41 4 is released so as 35 
to release the lock condition of the play lever 404. 
Although the description has been abbreviated, the 
projection 441 on the release lever 425 abuts against 
the pawl parts 442, 443, individually, so as to release 
the fast-feed condition and the rewinding condition, 4o 
respectively, during the non-reproducing mode. 

It is to be noted that if the reproduced sound 
volume is restricted during play mode without loading 
a tape cassette in the apparatus, it can be also used 
as a loudspeaker. 45 

As mentioned above. In the portable apparatus 
for reproducing and amplifying sound described 
above, which incorporates a sound multiplex repro- 
ducing device, since there are provided a signal inten- 
sity changing means for changing the strength of a so 
reproduced vocal sound signal fed at least to a mixing 
and amplifying means in response to an extemal man- 
ual operation, and a signal intensity setting means for 
disabling the signal intensity changing means at the 
time of the extemal manual operation and for forcibly ss 
setting the strength of the reproduced vocal sound 
signal fed to the mixing and amplifying means to a pre- 
determined value, a vocal sound by a professional 
singer orthe like can be issued by operating the signal 
intensify setting means after previously adjusting the 



signal intensity changing means, when a part of the 
lyric lines of a song cannot be sung during a '•kara- 
oke" perfomnance. Accordingly, the singer can con- 
tinue signing the lyric lines of the song while hearing 
the vocal sound. 

Further, in the portable apparatus for reproducing 
and amplifying sound described above, since there 
are provided a start signal generating means for pro- 
ducing a heading setting operation start signal atthe 
time of fast forward feed operation or fast rearward 
feed operation during the reproducing mode, and 
there is a motor stopping circuit for stopping the sup- 
ply of power to a drive motor for a vocal sound repro- 
ducing device in association with a detection signal 
from the intertune gap detecting circuit, the motor can 
be directiy and electrically stopped without forcibly 
releasing tiie locked condition of the mechanism sys- 
tem for fast forward feed or fast rean^^ard feed upon 
completion of the music tune scanning operation. 
AcGordingiy, substantially no current is consumed 
upon the stopping of the motor after completion of the 
tune scanning operation. Consequentiy it is possible 
to save the power of an incorporated power source of 
the like. 

Further, in the case of the addition of a detection 
completion sound generating circuit for Issuing an 
information sound or an artificial voice sound from a 
speaker In response to the generation of the detection 
signal, a singer can readily know the time of comple- 
tion of a tune scanning operation, and accordingly, the 
singer can readily carry out the next operation. Thus, 
it is possible to provide an apparatus which is highly 
satisfactory in use. 

Further, with the arrangement having the start 
lever which releases the locked conditions of the fast 
forward feed selection lever so as to retrieve the 
reproducing mode alone, the restart (the reproduction 
from the heading of a tune) can be made merely by 
one operation of pushing the start lever, and accord- 
ingly, tile apparatus is easily operable. 



Claims 

1. Apparatus for reproducing and amplifying sound 
comprising a vocal sound input device (60) for 
inputting the sound of the voice of the user of the 
apparatus ; recorded instrumental sound repro- 
ducing means (50b, 50d, R3, R4) ; and mixing and 
amplifying means (70) for mixing and amplifying 
signals from the vocal sound input device (60) 
and firom the recorded instrumental sound repro- 
ducing means (50b, 50d, R3, R4) characterised in 
that the mixing and amplifying means (70) is also 
arranged to receive signals from a recorded vocal 
sound reproducing means (50a,50c,Ri,R2), 
adjustment means (90a,90b,90c) being provided 
for adjusting the relative intensity of signals which 
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are transmitted to. the mixing and amplifying 
means (70) from the vocal sound input device 
(60) and from the recorded vocal sound reproduc- 
ing means (50a,60c,Ri, Ra). 

2- Apparatus as claimed in claim 1 characterised in 
that the apparatus is a portable apparatus conv 
prising casing means (12) provided with a 
spealcer (80) and with the recorded instrumental 
sound reproducing means (50b,50d,R3,R4), the 
recorded vocal sound reproducing means 
(50a,50c,Ri,R2), the mixing and amplifying 
means (70) and the adjustment means 
(90a,90b,90c) ; the casing means (12) being pro- 
vided with the vocal sound input device (60) at a 
position substantially spaced from said speaker 
(80). 

3. Apparatus as claimed in claim 2 characterised in 
that the casing means (12) has a manually gripp- 
able portion (14) by means of which the 
apparatus is handled, the casing means (12) 
being of elongated shape and the manually gripp- 
able portion (14) extending longitudinally thereof, 
the vocal sound input device (60) and the spealcer 
(80) being disposed adjacent opposite ends of 
the casing means (12). 

4. Apparatus as claimed in any preceding claim 
characterised in that the adjustment means 
(90a,90b,90c) comprises a switch (90c) which is 
operable to prevent the input to the mixing and 
amplifying means (70) of signals from the recor- 
ded vocal sound reproducing means 
(50a,50c,Ri,R2). 

5. Apparatus as claimed in any preceding claim 
characterised in that the adjustment means 
(g0a,90b,90c) comprises a variable resistor 
(90a,90b) for varying the relative intensity of sig- 
nals inputted into the mixing and amplifying 
means (70) from the recorded vocal sound repro- 
ducing means (50a, 50c, Ri,R2) and from the 
recorded instrumental sound reproducing means 
(50b,50d,R3, Rd- 

6. Apparatus as claimed in any preceding claim 
characterised in that the apparatus Is adapted for 
use with a recording containing a plurality of musi- 
cal items with gaps therebetween ; the apparatus 
comprising a drive motor (M) for driving the said 
recording ; a starting signal generating means 
(310) for producing a starting signal to start a 
scanning of the recording ; and a detecting circuit 
(320), operative upon receiving a said starting 
signal, to detect in the course of said scanning a 
non-signal or a low level condition of the output 
from the recorded instrumental and vocal sound 



reproducing means and thus to produce a detec- 
tion signal indicating a gap in the recording, there 
5 being motor stopping means (340) for stopping 

the supply of power to the drive motor (M) in res- 
ponse to a said detection signal. 

7. Apparatus as claimed in claim 6 characterised by 
10 a drive control means (220b, 220c, 310a, 310b) 

which, when in an operative state, ensures that 
the motor (M), when the latter Is also operative, 
drives the recording at a fast forward or a fast 
rearward speed, the motor stopping means (340) 
IS stopping the drive motor (M) In response to a said 
detection signal at a time when the drive control 
means (220b,220c,310a,310b) is held in its 
operative state. 

20 8. Apparatus as claimed in claim 6 or 7 character- 
ised by a detection completion sound generating 
circuit (330) for producing an audible indication 
that a said detection signal has been produced. 

25 9. Apparatus for reproducing and amplllying sound 
comprising recorded sound reproducing means 
(50) for reproducing sound from a recording con- 
taining a plurality of items with gaps therebet- 
ween; a drive motor (M) for driving a said 

30 recording through the recorded sound reproduc- 
ing means (50) ; a starting signal generating 
means (310) for producing a starting signal to 
start a scanning of the recording ; and a detecting 
circuit (320), operative upon receiving a said 

55 starting signal, to detect in the course of said 

scanning a non-signal or a low level condition of 
the output from the recorded sound reproducing 
means (50) and thus to produce a detection sig- 
nal indicating a gap in the recording characterised 

40 by motor stopping means (340) for stopping the 

supply of power to the drive motor (M) in response 
to a said detection signal. 

10. Apparatus as claimed in claim 9 characterised by 
45 drive control means (220b, 220c, 310a, 310b) 

which, when in an operative state ensures that 
the motor {M), when the latter Is also operative, 
drives the recording at a fast forward or a fast 
rearward speed, the motor stopping means (340) 
50 stopping the drive motor (M) in response to a said 

detection signal at a time when the drive control 
means (220b,220c,310a,310b) is held in Its 
operative state. 

55 1 1. A portable type audio reproducing and loudening 
apparatus comprising : 
a casing body ; 

a speaker disposed in said casing body at 
one position ; 

a vocal sound reproducing device dls- 

19 
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posed in a casing integrally incorporated witli said 
casing body ; 

a grip section integrally coupled to said 5 
casing body or said casing, said apparatus being 
held by gripping said grip section with one hand ; 

a vocal sound input section integrally 
coupled to said grip section, said casing body or 
said casing, at a position apart Irom said speaker, io 
which is characterized in that : 

said vocal sound reproducing device being 
a sound multiplex reproducing device including a 
vocal sound reproducing circuit and a music tune 
reproducing circuit ; 15 

a mixing and amplifying means for mixing 
and amplifying a reproduced vocat sound signal 
from said vocal sound reproducing circuit, and a 
reproduced music tune signal from said music 
tune reproducing circuit so as to feed thus 20 
obtained signal to said spealcer ; 

a signal intensity changing means for 
changing at least the reproduced vocal sound sig- 
nal intensify fed to said mixing and amplilying 
means in response to an external manipulation ; 25 
and 

a signal intensity setting means for disabl- 
ing said signal intensity changing means at the 
timing of an external manipulation and for setting 
the Intensity of the reproduced vocal sound signal 30 
fed to said mixing and amplifying means, to a pre- 
detemiined value. 



of power to a drive motor for said vocal sound 
reproducing means In accordance with a detec- 
tion signal from said Inter tune gap detecting cir- 
cuit. 



12. A portable type audio reproducing and loudening 

apparatus comprising : 35 
a casing body ; 

a speaker disposed in said casing body at 
one position ; 

a vocal sound reproducing device dis- 
posed in said casing body at another position or 40 
disposed in a casing Integrally incorporated with 
said casing body ; 

a grip section integrally coupled to said 
casing body or said casing, said apparatus being 
held by gripping said grip section with one hand ; 45 

a vocal sound input section integrally 
coupled to said grip section, said casing body or 
said casing, at a position apartfrom said speaker, 
which Is characterized in that ; 

a starting signal generating means for pro- 50 
ducing a music tune Intro-scan operation starting 
signal at the timing of a manipulation for fast for- 
ward feed or a manipulation for fast rearward feed 
during reproducing mode ; 

an Inter tune gap detecting circuit for 55 
detecting a non-signal condition or a low level 
condition of said reproduced signal from said 
vocal sound reproducing means upon receiving 
of said operation starting signal ; and 

a motorstopplng circuitfor stopping supply 
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Fig. 6 
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Fig. 7 
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Fig. 8 
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Fig. 15 
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Fig. 16 
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Fig. 17 
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